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(54) Remote control signal receivers and methods and remote control systems 



(57) A remote control signal for indicating reproduc- 
tion of a DVD (24) which is transmitted from a bi-direc- 
tional remote commander (27), is deciphered by a digital 
TV (21). then converted to the data format ot an lEEE- 
1 394 serial bus (26). and then transmitted to the DVD 
(24). The DVD (24) transmits the response to the re- 
ceived remote control signal to the digital TV (21 ). and 



also starts the reproduction operation The reproduced 
signal is supplied to the digital TV (21 ) through the lEEE- 
1394 serial bus (26) . The digital TV (21) transmits the 
signal corresponding to the response from the DVD (24) 
to the bi-directional remote commander (27), and also 
displays the pictures corresponding to the reproduced 
signal and outputs the audio. 
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Description 



The present invention relates to remote control slq- 
nal receivers and methods, and to remote control sys- 
tems, such as those in which a remote control signal can 
be transmitted between devices connected to a serial 
bus. 

It is known to control devices by using a remote 
commander for transmitting a command with infrared ra- 
diation or the like (hereinafter suitably referred to as re- 
mote control). Fig. i of the accompanying drawings 
shows the case where plural devices are controlled by 
using a remote commander. In this case, a television 
receiver (TV) 4 is operated by a remote controller 1 
which IS associated with the television receiver A video 
cassette recorder (VCR) 5 is operated by a remote con- 
troller 2 which is associated thereto. An LD player 6 is 
operated by a remote controller 3 which is associated 
thereto. 

As described above, when each device is remote- 
controlled, the remote control associated with each de- 
vice ,s used. However, if has been recently general to 
provide remote controllers for most domestic electrical 
articles such as video/acoustic equipment, air condition- 
ers, etc.. and thus each homo may include many remote 
controllers. As a result, there may occur a case where 
It IS attempted to operate a device by a remote controller 
which IS different from the remote controller associated 
with that device, so that thedevice malfunctions or never 
operates. 

Therefore, as shown in Fig. 2. it may be considered 
hat a remote controller li is provided with a function of 
transmitting remote control signals corresponding to 
plural devices, and it transmits a remote control signal 
corresponding to a device specified by a user, whereby 
the number of remote controllers can be reduced and 
the malfunction can be suppressed. 

However, even When a remote controller is enabled 
to transmit the remote control signals corresponding to 
he plural devices, devices which are operation targets 
(in this case TV 4, VCR 5 and LD player 6) must be 
placed so that they can receive the remote control sig- 
nals from the remote controller 11. and for example 
there IS a problem that it is Impossible to control a device 
in a room from another room. 

unlfH^'' ^'^^'^P'^' When a user operates the 
VCR 5 by using the remote controller li. in order to 
check whether the VCR 5 is correctly performing the op- 
eration corresponding to an instruction of the user's re- 
mote control, the user must watch the display portion of 
the VCR 5 or check whether a tape actually runs, and 
this IS inconvenient. 

A remote control signal receiver according to a first 
aspect of the present invention is characterized by in- 
cluding reception means for receiving a remote signal 
conversion means for converting the remote control sig- 
nal to data of data fomiat of a serial bus when the remote 
control signal is directed to targets other than itself, and 



transmission means for transmitting the data converted 
by the conversion means through the serial bus to a de- 
vice connected to the serial bus. 

A remote control signal reception method accordinq 
to a second aspect of the present invention is charac- 
tenzed by comprising the steps of receiving a remote 
control signal, converting the received signal to data of 
data format of a serial bus when the received remote 
control signal is directed to targets other than itself, and 
transmitting the converted data through the serial bus 
to a device connected to the serial bus. 

A remote control system according to a third aspect 
of he present invention which transmits a remote con- 
trol signal transmitted from a remote control generator 
among devices which are connected by a serial bus for 
transmitting digital data bi-directionally, wherein each 
device includes remote control signal reception means 
for receiving the remote control signal, conversion 
means for converting the remote control signal to data 
of data format of a serial bus when the remote control 
signal is directed to targets other than itself, transmis- 
sion means for transmitting the remote control data con- 
verted by the conversion means through the serial bus 
to another prescribed device connected to the serial 
bus, remote control data reception means for receiving 
the remote control data from another device, response 
means for transmitting a response to the remote control 
data received by the remote control data reception 
means through the serial bus to another device re- 
sponse reception means for receiving the response 
transmitted through the serial bus by response means 
of another device, and remote control data transmission 
means for generating the remote control data corre- 
sponding to the response received by the response re- 
ceiving means, and transmitting the remote control data 
to the remote control signal generator 

In the remote control signal receiver according to 
the first aspect of the present invention, the reception 
means receives the remote control signal, and when the 
remote control signal is directed to other targets than 
Itself, the conversion means converts the remote control 
signal to the data of the data formal of the serial bus 
The transmission means transmits the data converted 
by the conversion means through the serial bus to a de- 
vice connected to the serial bus. 

In the remote control signal reception method ac- 
cording to the second aspect of the present invention 
the remote control signal is received, and when the re- 
ceived remote control signal is directed to targets other 
than Itself, the remote control signal is converted to the 
data of the data format of the serial bus. The converted 
data are transmitted through the serial bus to a device 
connected to the serial bus. 

In the remote control system according to the third 
aspect of the present invention, in each device, when 
the remote control signal is directed to targets otherthan 
Itself, the conversion means converts the remote control 
signal to the data of the data format of the serial bus 
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the transmission means transmits the remote control 
data converted by the conversion means through the se- 
rial bus to another prescribed device connected to the 
serial bus, the remote control data. reception means re- 
ceives remote control data trom another device, the re- 
sponse means transmits the response corresponding to 
the remote control data received by the remote control 
data through the serial bus to another device, the re- 
sponse reception means receives the response trans- 
mitted through the serial bus by the response means of 
another device, and the remote control data transmis- 
sion means generates remote control data correspond- 
ing to the response received by the response reception 
means and transmits the data to the remote control sig- 
nal generator. 

A preferred embodiment of the invention provides 
increased positioning freedom of each device when 
each device is operated by using a remote controller for 
plural devices, and also facilitate a check operation as 
to whether an operation instructed lo each device by us- 
ing the remote controller is actually performed by the 
device. 

The invention will now be described by way of ex- 
ample with reference to the accompanying drawings, 
throughout which like parts are referred to by liko refer- 
ences, and in which: 

Fig. 1 is a diagram showing a known method for 
controlling devices by using a remote commander; 
Fig. 2 is a diagram showing a state that plural de- 
vices are controlled by using a remote commander; 
Fig. 3 is a diagram showing the construction of an 
embodiment of an AV system to which a remote 
control system of the present invention may be ap- 
plied; 

Fig. 4 is a diagram showing a transmission state of 
isochronous data and asynchronous data; 
Fig. 5 is a block diagram showing the detailed con- 
struction of a digital TV 21 of Fig. 3; 
Fig. 6 is a diagram showing the construction of Write 
request for data block packet in an asynchronous 
data transmission mode of lEEE-1394 serial bus; 
Fig. 7 is a diagram showing the construction ot Write 
request for data quadlet packet in an asynchronous 
data transmission mode of IEEE-1394 serial bus; 
Fig. 8 is a diagram showing the construction of FCP 
frame in the asynchronous data transmission mode 
of IEEE-1394 serial bus; 

Fig. 9 is a diagram showing the construction of a 
remote control signal transmitted from a remote 
commander to a device; 

Fig. 10 is a diagram showing the construction of a 
rcmoto control signal transmitted from a devico to 
a remote commander; 

Fig. 11 is a diagram showing a state that an icon 
corresponding to a control command of a remote 
commander displayed on the screen of a digital TV 
is selected by using a key corresponding to the con- 



trol corrimand displayed on the screen of an LCD of 
the remote commander; and 
Fig. 12 is a diagram showing a state that an icon 
corresponding lo a control command of a remote 
5 commander 51 displayed on the screen ot a digital 
TV 21 is selected by an arrow key provided to the 
remote commander. 

Features of the present invention will now be de- 

10 scribed by adding the corresponding embodiments (for 
example) in parentheses after respective means in or- 
der to clarify the relationship between each means of 
the present invention. 

That is, the remote control signal receiver according 

IS to the present invention includes reception means (for 
example, remote control signal transmitting/receiving 
circuit 31 of Fig. 5) for receiving a remote control signal, 
conversion means (for example, LINK-IC 36 of Fig. 5) 
for converting the remote control signal to data of data 

20 formal of a serial bus when the remote control signal is 
directed to targets other than itself, and transmission 
means (for example. PHY-IC 3 of Fig. 5) for transmitting 
the data converted by the conversion means through the 
serial bus to a device connected to the serial bus. 

25 The remote control signal receiver further includes 
reception means (for example, PHY-IC 37 of Fig. 5) for 
receiving an asynchronous packet returned from a pre- 
scribed device which receives the asynchronous pack- 
et, and transmission means (for example, remote con- 

30 trol signal transmitting/receiving circuit 31 of Fig. 5) for 
converting the retumed asynchronous packet to the re- 
mote control signal and transmitting the remote control 
signal. 

In the remote control system according to the 

35 present invention, each device includes remote control 
reception means (for example, remote control signal 
transmitting/receiving circuit 31 of Fig. 5) for receiving a 
remote control signal, conversion means (for example. 
LlNK-IC 36 of Fig. 5) for converting the remote control 

40 signal to the data of the data formal of the serial bus 
when the remote control signal is directed to targets oth- 
er than itself, transmission means (for example, PHY-IC 
37 of Fig. 5) for transmitting the remote control data con- 
verted by the conversion means through the serial bus 

45 to another prescribed device connected to the serial 
bus, remote control data reception means (for example. 
PHY-IC 37 ot Fig. 5) for receiving remote control data 
from another device, response means (for example, 
CPU 33 of Fig. 5) for transmitting the response corre- 

50 sponding to the remote control data received by the re- 
mote control data reception means through the serial 
bus to another device, response reception means (for 
example. PHY-IC 37 of Fig. 5) for receiving the response 
transmitted through the serial bus by the response 

55 means of another device, and remote control data trans- 
■ mission means (for example, remote control signal 
transmitting/receiving circuit 31 of Fig. 5) for generating 
the remote control data corresponding to the response 
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received by the response reception means and trans- 
mitting the remote control data to the remote control sig- 
nal generator. 

In the remote control system according to the 
present invention, the remote control signal generator s 
includes reception means (for example, transceiver por- 
Iron 44 of Fig. 11. transceiver portion 54 of Fig 12) for 
receiving the remote control data from the remote con- 
trol data transmission means. 

In the remote control system according to the io 
present invention, the device has a mode in which the 
remote control signal from the remote control signal 
generator (s received, and a mode In which the remote 
control signal from the remote control signal generate is 
not received, and it further includes first restriction is 
means (for example. CPU 33 of Fig. 5) for restricting the 
number of devices which receive the remote control sig- 
nal, and second restricting means (for example, CPU 
33 of Fig. 5) for restricting the number of devices which 
transmit the remote conlrol data corresponding lo the 20 
response to the remote control signal. 

In the remote control system according to the 
present invention, the remote control signal generator 
includes display means (for example. LCD 42 of Fig 11 ) 
for displaying a symbol corresponding to a control com- 2S 
mand to be transmitted to a device, selection means (for 
example, operation key 43 of Fig. 11 ) for selecting the 
symbol displayed on the display means, and control 
command transmission means (for example, transceiv- 
er portion 44 of Fig. 11 )fortransmittingthe control com- 30 
mand corresponding to the symbol selected by the se- 
lection means to a device. 

It is needless to say that this description does not 
mean that each means is not limited to the above. 

Fig. 3 is a block diagram showing the construction 3S 
of an embodiment of an AV (audio visual) system to 
which a remote control system of the present invention 

IS applied. A digital TV 21 . an integrated receiver-decod- 
er (IRD: integrated receiver-decoder) 22, DVCR (digital 
video cassette recorder) 23, DVD (digital versatile disc) 40 
a digital cam coder 25 are connected to one another 
through IEEE (The Institute of Electrical and Electronics 
Engineers. Inc.) - 1394 High Performance Serial Bus 
(hereinafter referred to as IEEE-1 394 serial bus) 26 A 
bi-directional remote commander 27 transmits a remote 4S 
control signal corresponding to a predetermined com- 
mand, and receives a remote control signal correspond- 
ing lo a response to the control command transmitted 
from the digital TV 21 or the like. 

Next, the operation will be described. The bi-direc- so 
tional remote commander 27 contained in a receiving 
circuit of the remote control signal transmits'the remote 
control signal corresponding to the predetermined con- 
trol command to the digital TV 21 . The digital TV 21 con- 
verts the remote control signal from the bi-directional re- ss 
mote commander 27 to the data format of an asynchro- 
nous packet of an IEEE-1 394 serial bus. 

Here, the IEEE-1 394 serial bus which is defined in 



IEEE will be described. The data transmission of the 
IEEE-1 394 is performed both in an asynchronous data 
transmission mode (asynchronous mode), and an iso- 
chronous data transmission mode (isochronous mode) 
which IS synchronized with an isochronous cycle of 
8KHz (125 MS) which is generated by a device serving 
as a cycle master to the bus. 

The asynchronous mode is generally used to trans- 
mit data in a mode which is not based on real time and 
transmit a control signal and a control command of a 
device. Further, the isochronous mode is used lo trans- 
mit data which are required to be transmitted on a real- 
time basis, such as data of moving pictures, audio data 
such as music, playing of musical instruments, etc 

Fig. 4 shows an aspect that a signal stream and a 
control command are multiplexed in the isochronous 
mode and the asynchronous mode respectively and 
then transmitted through the IEEE-1 394 serial bus. A 
signal stream A is transmitted as packets PAa. PAb. 
PAc, PAd, PAe in the isochronous mode on the lEEE- 
1394 serial bus. Further, the packets CI . C2 of the com- 
mand C are transmitted as packets PCa, PCb in the 
asynchronous mode on the IEEE-1 394 serial bus. 

Likewise, a signal stream B is transmitted as pack- 
ets PBa. PBb. PBc in the isochronous modo on the 
lEEE-l 394 serial bus. Further, packets D1 . D2 of a com- 
mand D are transmitted as packets PDa. PDb in the 
asynchronous mode on the IEEE-1 394 serial bus. In the 
isochronous mode, each packet is transmitted at a cycle 
of 125 us on the IEEE-1 394 serial bus. The transmis- 
sion rate of the IEEE-1 394 serial bus may be set to 
100Mbps (megabits/second). 300Mbps and 400Mbps 
Each device connected to the IEEE-1 394 serial bus 
can transmit pictures, voice and control commands to 
other devices at high speed. The transmission distance 
of the IEEE-1 394 serial bus between devices is equal 
to 4.5 meters at present, however, it may be considered 
to be increased to 100 meters or more. 

As described later the remote control signal trans- 
mitted from the bi-directional remote commander 27 
shown in Fig. 3 contains data representing a destination 
device to which the control command is transmitted. For 
example, when it contains data indicating the digital cam 
coder 25, the digital TV 21 which receives the remote 
control signal from the bi-directional remote commander 
27 converts the control command corresponding to the 
remote control signal to the asynchronous packet of the 
IEEE.1394 serial bus 26. and transmits it through the 
IEEE-1 394 serial bus 26 to the digital cam coder 25. 

The digital cam coder 25 receives the control com- 
mand which is transmitted as the asynchronous packet 
through the IEEE-1 394 serial bus 26 from the digital TV 
21. converts the response (response) to the received 
control command to the data format of the asynchro- 
nous packet of the IEEE-1 394 serial bus, and then trans- 
mits^it through the IEEE-1 394 serial bus 26 to the digital 

The digital TV 21 which receives the response from 
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the digiial cam coder 25 transmits the remote control 
signal to the received response lo the bi-directionat re- 
mote commander 27. The bi-directional remote com- 
mander 27 receives the remote control signal transmit- 
ted from the digital TV 21 to display on a display device 
such as an LCD or the like characters, a figure or an 
icon which corresponds to the response from the digital 
cam coder 25. 

Next, the detailed construction and operation of the 
digital TV 21 will be described. Fig. 5 is a block diagram 
showing the inner construction of the digital TV 21. A 
remote control signal transmitting/receiving circuit 31 re- 
ceives the remote control signal corresponding to a pre- 
determined control command from the bi-directional re- 
mote commander 27. and transmits the remote control 
signal corresponding tothe response to the bi-direction- 
al remote commander 27. 

A key input portion 32 is designed to input a control 
command by carrying out a key operation. A CPU 33 is 
designed lo supply the control command from the re- 
mote control signal transmitting/receiving circuit 31 and 
the control command from the key input portion 32 to 
LINK-IC 36, and convert the signal supplied from the 
LINK-IC 36 to the control command and transmit it to 
the remote control signal transmitting/receiving circuit 
31. 

The isochronous portion of the UNK-tC 36 converts 
an input digital signal stream to an isochronous packet 
and also converts an input isochronous packet to a dig- 
ital signal stream. A decoder 35 converts a digital signal 
stream supplied from the isochronous portion of the 
LINK-IC 36 to video or audio signals, and outputs the 
signals. 

PHY-IC 37 is designed to control the communica- 
tion with the IEEE-1394 serial bus 26 according to the 
protocol of the IEEE-1394 serial bus to transmit the is- 
ochronous packet supplied from the isochronous por- 
tion of the LINK-IC 36 to the IEEE-1394 serial bus 26 
and also supply an isochronous packet supplied through 
the IEEE-1394 serial bus 26 to the isochronous portion 
of the LINK-IC 36. Further, it is designed to transmit the 
asynchronous packet supplied from the asynchronous 
portion of the LINK-IC 36 to the IEEE-1394 serial bus 
26 and also supply an asynchronous packet supplied 
through the IEEE-1394 serial bus 26 to the asynchro- 
nous portion of the LINK-IC 36. 

The asynchronous portion of the LINK-IC 36 con- 
verts a control command supplied from the CPU 33 lo 
an asynchronous packet and also convert an asynchro- 
nous packet supplied from the PHY-IC 37 to a digital 
signal stream. 

Next, the operation will be described. The key input 
portion 32 is operated by a user, and a character array 
corresponding to an input control command and a re- 
mote control signal corresponding to a control command 
from the bi-directional remote commander 27 which is 
input to a built-in reception portion of the remote control 
. signal transmitting/receiving circuit 31 are deciphered in 



the CPU 33. The deciphered control command is sup- 
plied to the display 34 to display the corresponding char- 
acter, figure, icon or the tike in accordance with the con- 
tent thereof, whereby the user can check the indicated 

5 control command. 

For example, when the digital cam coder 25 con- 
nected to the IEEE-1394 serial bus 26 of Fig. 3 is indi- 
cated as a transmission destination to transmit a repro- 
ducing control command, the CPU 34 converts the con- 

10 trol command to the data format of the asynchronous 
packet of the IEEE-1394 serial bus 26 to indicate the 
address of the digital cam coder 25 to DestinationJD. 
The asynchronous portion of the LINK-IC 36 converts 
the data to an asynchronous packet, and transmits it 

IS from the PHY-IC 37 onto the IEEE-1394 serial bus 25. 
The digital cam coder 25 transmits a response to the 
control command as an asynchronous packet of the 
IEEE-1394 serial bus tothe digital TV 21, if necessary. 
The asynchronous packet corresponding to the re- 

20 sponse from the digital cam coder 25 which is returned 
through the I EEE-1 394 serial bus 26 is input to the asyn- 
chronous portion of the LINK-IC 36 through the PHY-IC 
37, converted to a digital signal stream and then sup- 
plied to. the CPU 33. The CPU 33 converts the digital 

2S signal stream to the information corresponding to the re- 
sponse of the digital cam coder 25, and if necessary it 
generates the corresponding remote control signal and 
returns it through the remote control signal transmitting/ 
receiving circuit 31 to the bi-directional remote com- 

30 mander 27. Further', if necessary, it supplies the remote 
control signal to the display 34 to display corresponding 
characters, figure, icon or the like, whereby a user can 
recognize whether the digital cam coder 25 normally re- 
ceives the control command. 

35 On the other hand, the digital cam coder 25 which 
receives the control command indicating the reproduc- 
tion starts the reproduction processing, converts repro- 
duced digital video and audio signals to the data format 
of the isochronous packet, and then transmits the data 

40 format through the IEEE-1 394 serial bus 26 to the digital 
TV 21. 

The isochronous packet corresponding to the re- 
produced video/audio signal which is transmitted from 
the digital cam coder 25 through the IEEE-1394 serial 
45 bus 26 to the digital TV 21 is supplied to the isochronous 
portion of the LINK-IC 36 through PHY-IC 37. and then 
converted to a digital signal stream. Thereafter, it is sup- 
plied to the decoder 35 and subjected lo decode 
processing which corresponds to a system of compress- 
so ing video or audio signals such as MPEG (Moving Pic- 
ture Experts Group) 2 or SD (Super Density) format of 
DVCR, thereby expanding the compressed video data 
and audio data to bo convortod to original video signals 
and audio signals. The original video signals are sup- 
55 plied tothe display 34. and displayed. Further, the audio 
signals are supplied to a speaker or the like, and output. 

As described above, the digital TV 21 can transmit 
a remote control signal directed to a target other than 
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Itself to another device connected to the IEEE-1394 se- 
rral bus 26. Accordingly, for example, even when the diq- 
-tal cam coder 25 and the digital TV 21 are put in different 
rcxDms. the user can control the digilal cam coder 25 bv 
using the bi-directional remote commander 27 from the 
room in which the digital TV 21 is put. Further, under the 
control of the CPU 33. the digital TV 21 perfomis the 
operation corresponding to the remote control signal 
such as a channel switching operation, a volume adjust- 
ing operation or the like. 

In general, there are many devices receiving re- 
mote controls at home. In the case of Fig. 3, when plural 
devices receive remote control signals and transmit the 
data of asynchronous packets onto the IEEE-1394 se 
rnlf",^ congested to induce erroneous 

control and erroneous responses. Therefore, a restric- 
lon is imposed on the number of devices which are al- 
owed to convert a remote control signal to the format of 
the asynchronous packet of the IEEE-1394 serial bus 
after .1 receives the remote control signal, and transmit 
..onto the IEEE-1394 serial bus 26. The CPU pi'vidT^ 
fo^each device is allowed to perform the above process- 

Further, remote control signals to a response are 
rotumod from plural devices, it is difficult for the bi-di- 
rectiorial remote commander 27 to ^eceivethese remote 
control signals. Therefore, a restriction is imposed on 
the number of devices which are allowed to return the 
data corresponding to the responseontothelEEE-1394 
serial bus 26. The CPU provided to each device is also 
atowed to perform this processing. Accordingly, the 
congestion of the bus can be suppressed 

Next, a method of putting the remote control signal 
on the asynchronous packet of the IEEE-1 394 serial bus 
will be described. Devices connected to the IEEE-1394 

?FCP "prpl^ ^ '^^^'^^l P^°«°c°' 

(FCP). FCP transmits a response as a control command 
with an asynchronous packet. 

Fig. 6 shows the construction of Write request for 
data block packet of the asynchronous data transmis- 
sion mode of the IEEE-1 394 serial bus. Fig. 7 shows the 
construction of Write request forquadlet packet 

^' Des"nat'onJD is set an address of a 
packet transmission destination. In TL (transaction la- 

frnm ^ ^'^'^""^'"^"ng P'ural transactions 

from one another when the plural transactions are is- 
sued, in Rt (retry code) is set a code for indicating how 
to retry When the issuance of a transaction fails. In Icode 
IS set the type of a transaction. In Pri (priority) is set a 
prionly of a transaction. In Destination_offset is set the 
address of a register corresponding to a FCP frame as 

fn 7T^^ T- °^*^-'^"9"^ data length, and 

<n Extended_codc is set expanded tcode. Further In 
Header_CRC (Cyclic Redundancy Check: cyclic redun- 
dancy code) issetacyclic redundancy code for perform- 
ing an error correction control of the Header portion 

In Fig. 7. tcode in the header portbn of the packet 
of Fig. 6 IS set to 0000. and Quadlet.data is set as an 



so 



FCP frame in the Data.length and Extended.tcode por- 
tions. When tcode is set to 0000, Extended tcode is un- 
necessary. The other portions are the same as the case 
of Fig. 6. and thus the description thereof is omitted 

f ^^'"^^ °' ^"^^^ 'yP^« °' Pa'^kets is called 
. as FCP frame. When the length of the FCP frame is 
equal to 4 bytes. "Write request for data quadlef packet 
as Shown ,n Fig. 7 is used. Source.lD is a transmiSion 
s de address, and Destination JD is a reception side ad- 
dress^ For example, when the control command is trans- 
mitted in the asynchronous data mode of the IEEE-1 3Q4 
serial bus frorn the digital TV 21 to the digital cam coder 
25 in Fig. 3. the address (node.lD) of the digital TV is 
indicated to Source_ID. and the address of The dfoital 
's cam coder 25 is indicated to DestinalionJD 

m„ HlP^]^' ''^'^^ "'^ '^a^e is a dum- 

my data Which IS inserted so that the data length of the 
FCP rame is an integer of 4 bytes. In Data.CRC is set 

20 Vri '^^""^^"^y pertorming the error cor- 

20 rection control ol (he FCP frame. 

Fig. 8 shows the construction of the FCP frame of 
the asynchronous data mode of the IEEE-1394 serial 
bus. Four bits at the head of the FCP frame correspond 
to a cornmand transaction set (CTS: command iransac- 
2^ tion sot), and CTS=0O00b (hereinafter b roprosonts that 
a numeral before b is a binary numeral. In this case 
0000 IS a binary number) is allocated for AV/C (Audio 
Visual/control) equipment. 

Next 4 bits of CTS (CT(command Type)/RC (Re- 
30 sponse Code)) is a command type (hereinafter abbrevi- 
ated as ctype). ctype represents the types of a com- 
mand and a response, and when MSB of 4 bits is equal 

frame. When MSB of 4 bits is equal to i. it indicates a 
•35 response frame. 

ctype is allocated as follows: 

0000b = CONTROL 
0001 b = STATUS 
0010b = INQUIRY 
0011b = NOTIFY 
1000b = NOT IMPLEMENTED 
1001b = ACCEPTED 
1010b = REJECTED 
1011b = IN TRANSITION 
1100b = IMPLEMENTED/STABLE 
1101b = CHANGED 

Subsequent 5-bil subunit_type is allocated as fol- 
lows: 

00000b = Video monitor 
00100b = VCR 
00101b = TV tuner 
00111b = Video camera 



40 



45 



When all of 5 bits of subunit_type are equal to i 
subsequent 8 bits represent expanded subunit 

Subsequent 3-bit subunit.number is used to dis- 
criminate two decks from each other when plural sub 
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units are provided to one device like a double cassette 
deck. 

e-bit OPC (operation code) is allocated as tollows. 
Here, h represents that a numeral before h is a hexa- 
decimal number. 

OOh toOFh : command of unit and sub unit 
lOh to 3Fh : command of unit 
40h to 7Fh : command of sub unit 
AOh to BFh : command of unit 
COh to DFh : command of sub unit 

Fig. 9 shows an example of the format of a remote 
control signal when a control command is transmitted 
from the bi-directional commander to a device connect- 
ed to the IEEE-1394 serial bus. In this case, it is as- 
sumed that in the remote control system shown in Fig. 
3 a control command instructing the digital cam coder 
25 to perform the reproduction is transmitted from the 
bi-directional remote commander 27 to the digital cam 
coder 25. At this time, the following data are set in each 
field. 

(1 ) PRE : preamble 

(2) Dcst._unit : address corresponding to digital 
cam coder 25 

(3) CTS : CTS = 0000b 

(4) CTYPE : control -= 0000b 

(5) subunit_type : VCR = 00100b 

(6) subunit_no. : no. = 000b (for single deck) 

(7) OPC:PLAY==C3h 

(S) OPR : FORWARD = 75h 

The above data are received by the remote control 
signal transmitting/receiving circuit 31 of the digital TV 
21. and in the CPU 33 and the LINK-IC 36, the data are 
converted to the asynchronous packet as shown in Fig. 
4. and then transmitted through the IEEE-1394 serial 
bus 26 to the digital cam coder 25. 

Fig. 10 shows an example of the format of the re- 
mote control signal when a response is returned from a 
device connected to the IEEE-1394 serial bus 26 to the 
bi-directional remote commander 27 In this case, it is 
assumed that in the remote control system of Fig. 3, the 
digital cam coder 25 receives a command, a response 
of ACCEPTED indicating reception of execution of the 
command is returned to the digital TV 21, and the re- 
sponse is returned from the digital TV 21 to the bi-direc- 
tional remote commander 27. At this time, the following 
data are set in each field. 

(1) PRE : preamble 

(2) SourcG_unit : address corresponding to digital 
cam coder 25 

(3) CTS : CTS = 0000b 

(4) CTYPE : ACCEPTED =1001 b 

(5) subunrt_type : VCR = 00100b 

(6) subunit.no. : no. = 000b (for single deck) 
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(7) OPC : PLAY = C3h 

(8) OPR : FORWARD = 75h 

As a method of transmitting the control command 

5 are considered a method of directly transmitting a con- 
trol command indicating the reproduction to the digital 
cam commander 25, a method of displaying characters, 
a figure, an icon or the icon which represents the type 
of the control on the frame of the display 34 and oper- 

70 ating the bi-directional remote commander 27 or the key 
provided on the panel of each device to select the char- 
acters, the figure, the icon or the like which corresponds 
to the control desired by the user, whereby the user se- 
lects the desired control, etc. 

75 Fig. 1 1 shows a case where icons corresponding to 
nine types of controls are displayed on the frame of the 
display 34 of the digital TV 21 . for example, and the icon 
corresponding to a desired control is selected by push- 
ing a corresponding one of nine operation keys 43 pro- 

20 vided on the remote commander 27. In this case, a dis- 
play device such as an LCD 42 or the like is provided to 
the remote commander 41 , and the nine operation keys 
43 are displayed with characters, figures, icons or the 
like on the screen thereof. 

25 A transparent touch tablet is provided to the LCD 
42, and a user can watch the screen of the LCD 42 
through the touch tablet. Accordingly, By pushing a 
touch tablet corresponding to a portion at which a de- 
sired operation key is displayed on the LCD 42. the re- 

30 mote commander 41 recognizes which operation key 43 
is selected, and transmits the corresponding control 
command to the digital TV 21 . At this time, for example, 
the control being selected is clarified to the user by dis- 
playing a cursor at the position corresponding to the 

35 pushed key. 

When the digital TV 21 receives the control com- 
mand which is transmitted with infrared radiation or the 
like from a transceiver portion 44 of the remote com- 
mander 41, it returns a response indicating the recep- 

40 tion. When receiving the response from the digital TV 
21, the remote commander 41 directly displays the 
frame displayed on the LCD 42. When it does not re- 
ceive any response from the,digital TV 21 within a pre- 
determined time, it is judged that the digital TV 21 re- 

45 ceived no control command from the remote command- 
er 41 or no control command was transmitted to a device 
to be controlled, and thus the display of the LCD 42 Is 
returned to the state before the operation. Accordingly, 
the user can check it on the basis of the screen of the 

50 LCD 42 of the remote commander 41 at the user side 
whether the control command is normally transmitted to 
another device connected to the IEEE-1 394 serial bus 
26 through the digital TV 21 . 

Fig. 1 2 is a diagram showing a method of selecting 

55 the icons corresponding to plural controls displayed on 
the screen of the display 34 of the digital TV 21 by using 
the remote commander 51 having four arrows. In this 
case, a cursor is first displayed on the center icon, for 
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example. 

The cursor displayed on the screen of the disolav 

waldlTr' rightwardly andS 

ward^ by operating four arrow keys 52A to 52D to select 
the .con corresponding to a desired control Subsf 5 
quenuy. by pushinp a check key 53, the sSon oHhe 
control corresponding to the selected icon is settled In 

"o fo th.' '° ='9-' '^orrespli? 

ng to the control command to select the desired control 
^ transm,tted from the transceiver portion 54 o' me re 
mote commander 51 to the digital TV 2i. The control 
command corresponding to the remote control s°ana 
which IS received by the diaital Tv 91 ioT ^ 
through the IEEE.3L s^S's^S to t t S ^ 

s:ra"n"t'hl° ef'f r -lected by tSe - 
user and the selected control is performed 

"J.,n^n' ^'l^"''"^' " ^^''^'"^^ a fifth language 
Japanese- ,s selected from nine reproduction lanouao 
es When DVD 24 is reproduced, the remote contS- 
Hdl transmuted from the transceiver portion 44 C the b^. eo 
d.ec .ona, remote control commander 41 to the digital 
TV 21 IS set as follows, for example. 
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(8) OPR . '5" = 35h. 



(1) PRE : preamble 

(2) Dost._unit : address corresponding to digital TV 25 

(3) CTS : CTS = 0000b 

(4) CTYPE : control = 0000b 

(5) subunit_type : video monitor = 00000b 

(8) OPR : "5- = 35h. 



The digital TV 21 which receives the remote control 
signa, transmits a command for indicating trseStfon .5 

the DVD 24 while the command is carried on an asvn- 

SrTV 2lt ' r^^'-S^^-o-mandf^omthe . 
nun ol IEEE-1394 serial bus 26 the 

En fnr ^^P^"^^^ ■ r^'"^ns a response of ACCEPT- 

coml H r °' ^>^^-""on Of the 

dSrv pJ^nf '^^^-^'^^ ''"^ 26 to the 
cSL:r pacS' ' - - -Vn- 

CEPTEdT^' vvhichreceK/es the response "AC- 
conulf T '^''^ ^^'"'■"^ '°"°win9 remote 
control signal ,0 the bi-direc.ional remote command^ 

(1) PRE . preamble 

TV 1^°"'"-""" corresponding to digital 

(3) CTS : CTS = 0000b 

(4) CTYPE : ACCEPTED =1001 b cc 

(5) subunit_type : Video monitor = 00000b 

(6) subunit_no. : no. = 000b 

(7) OPC : SELECT = 08h 



The remote control commander 41 which receives 
he remote control signal corresponding to the retponse 
^om the digital TV 21 dispteys on the screen ofTheTcD 
42 the Characters, the figure, the icon or the°l.e whfch 
^1T°T:° "^''""^^ Thereforl b mtr y 

tre us^r's^e fh'''^ '""^ °' '"^ comm'andert 
the user side, the user can check the response from a 
device to wh ich the control command is transmrtLd and 
simply know Whether the device operates norma j 

;.eftS~^^^ 

Sby~J^^^^^^^^ 
duce he number of remote commanders in a housl and 
enable free selection o, places or rooms in whiSh me 
devices are put can be freely selecled 

tne serial bus for transmitting the digital data bi-direc 
t-na^^y IS returned to the remote commanded ^e X' 

to the csponse can be displayed on the display frarne 
of the LCD or the like which is provided to the rim^ 
commander. Accordingly, the usercan chlcrby t^t 
mote commander at the user side whether the control 

peirer — *3 

whil""^"^'' "^'^^ operated in devices 

the di,S daTf r '° '«n9 
the digital data bi-directionally and transmit or receive 

ine lormat of the command of the serial bus for ir«n=: 
mmiog the digital data bi-directionally and the fori, o," 
the emote control signal with each other 

diqitllTV.fhr Tf""^"'' ^^^^""^^ 'f^at the 
agilal TV21 has a function of receiving the control com- 
mand transmitted from the remote commande 27 4T 
51 and transmitting it to another device which is con 
neced to the IEEE-1 394 serial bus. Howeve the other" 

According to the remote control signal receiver and 

oLZ7 ^«^eP"on me,,od o, me 

present invention, when the received remote control s iq 
nal IS directed to targets other than itself the rernoie 
con.^1 signal is converted .0 the data of the dal o7ml! 
of the serial bus, and the converted data are iran Jm^ h 
through the serial bus to a device connected S^^^^^^^ 
bus^Therefore, the number of remote commander can 
be reduced, and the mount places of the devices whjc^ 
controlled bytheremotecommandorsandcrno^^^^^ 
ed through the serial bus to one another can be fr^eTy 

According to the remote control system of fh^ 
present invention, in each device, the oonvS meaJs 
converts a remote control signal to remote con^roTdala 



BNSDOCID: <EP_ oa49894Al | > 



8 



15 



EP 0 849 884 A1 



16 



of the data format of the serial bus when the remote con- 
trol signal received by the remote control signal recep- 
tion means is directed to targets other than itself, the 
transnnission means transmits the remote control data 
through the serial bus to another device connected to 
the serial bus, the response reception means receives 
a response transmitted through the serial bus from the 
response means of the other device, and the remote 
control data transmission means generates the remote 
control data corresponding to the response received by 
the response reception means and transmits the data 
to the remote control signal generator Therefore, the 
number of remote control signal generators can be re- 
duced, and the mount places of the devices which are 
controlled by the remote control signal generators and 
connected to one another through the serial bus can be 
freely selected. Further, the operation status of each de- 
vice can be checked by the remote control signal gen- 
erator at the user side. 



Claims 

1. A remote control signal receiver including: 

reception means for receiving a remote control 
signal; 

conversion means for converting the remote 
control signal to data in the data format of a se- 
rial bus when the remote control signal is direct- 
ed to targets other than itself; and 
transmission means for transmitting the data 
converted by said conversion means through 
said serial bus to equipment connected to said 
serial bus. 

2. The remote control signal receiver as claimed in 
claim 1, wherein the data are constructed by an 
asynchronous packet. 

3. The remote control signal receiver as claimed in 
claim 2, wherein the remote control signal contains 
the addresses of devices connected to said serial 
bus, said conversion means converts on the basis 
of the addresses the remote control signal to an 
asynchronous packet containing information for in- 
dicating a prescribed device of the devices which 
are connected lo said serial bus for transmitting dig- 
ital data bi-directionally, and said transmission 
means transmits the asynchronous packet to the 
serial bus. 

4. The remote control signal receiver as claimed in 
claim 3, further including: 

reception means for receiving the asynchro- 
nous packet returning from said prescribed de- 
vice which received the asynchronous packet; 



and 

transmission means tor converting the asyn- 
chronous packet thus returned to the remote 
control signal, and then transmitting the remote 
5 control signal. 

5. A remote control signal receiving method compris- 
ing the steps of: 

10 receiving a remote control signal; 

converting the remote control signal to data in 
the data format of a serial bus; and 
transmitting the converted data through said 
serial bus to a device connected to said serial 

is bus. 

6. A remote control system for transmitting a remote 
control signal transmitted from a rennote control sig- 
nal generator among devices which are connected 

20 to one another through a sehal bus for Iransmilling 
digital data bi-directionally, wherein each device in- 
cludes: 

remote control signal reception means for re- 
25 cciving the remote control signal; 

conversion means for converting the remote 
control signal to remote control data in the data 
format of said serial bus; 

transmission means for transmitting the remote 
30 control data converted by said conversion 

means through said serial bus to another pre- 
scribed device of said devices which are con- 
nected to said serial bus; 
remote control data reception means for receiv- 
es ing the remote control data from said other de- 
vice; 

response means for transmitting a response to 
the remote control data received by said remote 
control data reception means through said se- 
40 rial bus to said other device; 

response reception means for receiving the re- 
sponse which is transmitted through said serial 
bus by said response means of said other de- 
vice; and 

45 remote control data transmission means tor 

generating remote control data corresponding 
to the response received by said response re- 
ception means and transmitting the remote 
control data to said remote control signal gen- 

50 erator. 

7. The remote control system as claimed in claim 6, 
wherein said remote control signal generator in- 
cludes reception means for receiving the remote 

55 control data from said remote control data transmis- 
sion means. 

8. The remote control system as claimed in claim B, 
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Wherein said device has a mode in which the remote 
control signal from said remote control signal gen- 

con,?n," '''T'r^ ^ '"'^^ ^''^^ '^^^ remote 
control signal from said remote control signal gen- 
erator ,s not received, and said device furthe" in- . s 

first restricting means for restricting the number 
of sard devices for receiving the remote control 
signal: and 

second restricting means for restricting the 
number of said devices for transmitting the re- 
mote control data corresponding to the re- 
sponse to the remote control signal. 

ated by said remote control signal generator is the 
same as the data format of said serial bus. 

10. The remote control system as claimed in claim 6 
wherein said remote signal generator includes: 

display means for displaying a symbol corre- 
sponding to a control command to bo transmit- 2s 
ted to said device: 

selection means for selecting the symbol dis- 
played on said display means- and 
control command transmission means for 
transmitting the control command correspond- 30 
ing to the symbol selected by said selection 
means to said device. 

11 . The remote control system as claimed in claim 1 0 
through said serial bus to another device. 
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wherein said display means displays the symbo 
^aTdtir ^ " '^^ — dTom 
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